E2F1 is involved in DNA single-strand break repair through cell-cycle-dependent upregulation of XRCC1 expression.
The X-ray repair cross complementing group 1 (XRCC1) protein is involved in DNA base excision repair and its expression varies during the cell cycle. Although studies have demonstrated that rapid XRCC1-dependent single-strand break repair (SSBR) takes place specifically during S/G(2) phases, it remains unclear how it is regulated during the cell cycle. We found that XRCC1 is a direct regulatory target of E2F1 and further investigated the role of XRCC1 in DNA repair during the cell cycle. Saos2 primary osteosarcoma cells stably transfected with inducible E2F1-wt or mutant E2F1-132E were treated with hydroxurea (HU) for 36h and were subsequently withdrawn HU for 2-24h to test whether cell-cycle-dependent DNA SSBR requires E2F1-mediated upregulation of XRCC1. We found that SSBR activity, as determined using a qPCR-base method, was correlated with E2F1 levels at different phases of the cell cycle. XRCC1-positive (AA8) and negative (EM9) CHO cells were used to demonstrate that the alterations in SSBR were mediated by XRCC1. The results indicate that E2F1-mediated regulation of XRCC1 is required for cell-cycle-dependent SSBR predominantly in G(1)/S phases. Our observations have provided new mechanistic insight for understanding the role of E2F1 in the maintenance of genomic stability and cell survival during the cell cycle. The regulation of XRCC1 by E2F1 during cell-cycle-dependent SSBR might be an important aspect for practical consideration for resolving the problem of drug resistance in tumor chemotherapies.